IN THIS PAPER I shall be describing the ideas ofanatomists on the function and structure of the spleen from the beginning of the sixteenth century until the time of Veslingius in the middle of the seventeenth. The debates on the spleen had no happy outcome in the form of a successful or correct theory as was the case with the sixteenth-and early seventeenth-century arguments on the vascular system. A case-study of the writings by renaissance writers on the spleen does not have the terminus ad quem of a successful theory to colour the interpretation of events. This allows the attitudes and practices of the anatomical writers to emerge more clearly. Therefore, this study of the spleen not only describes what happened to ideas on the function and structure of the spleen during the renaissance but it also attempts to throw light on the interplay between traditional authority, reason and experience in the work of the anatomists. The larger question at issue here is that of the originality of renaissance anatomists with regard to physiology. A detailed case-study is not enough to answer the question, but it can give us a deeper insight into the problem.
What is striking from a present-day point of view is the contrast between the critical scrutiny of authority advanced by the anatomists of the sixteenth century and their practice as exemplified in the case of the spleen and melancholy. Despite the claims to originality, very few new ideas were brought forward in relation to the spleen's function. The alternatives to Galen's account mostly had their origin in Aristotle and in the pseudo-Galenic treatise De utilitate respirationis which embellished Aristotle's idea that the spleen was a bastard liver making poor-quality blood. TH 
ANCENT BACKGROUND
The principal ancient sources for renaissance discussions on the spleen were Aristotle and Galen supplemented by the Hippocratic corpus, Plato and the writer of De utilitate respirationis. I shall not describe how these writers developed a coherent physiological theory of the function of the spleen, instead I shall concentrate more on those aspects of the ancient writings that influenced the renaissance.
The Hippocratic Corpus was not, on the whole, concerned with the production of an integrated theoretical account of how the human body normally functioned. With the exception of such works as On the nature ofman, the emphasis of the Corpus *Andrew Wear, Ph.D., Department 
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Andrew Wear lies on the pathological states of the body as illustrated by case histories and on specific practical procedures to be applied for the cure of particular conditions. This means that there are many reports of the appearance of black bile" but no real account of how it occurs in the body. Although black bile was thought of as a pathological agent responsible for various illnesses, no organ clearly emerges in the Hippocratic writings as responsible for purging the body of black bile. In Galen's work the spleen was thought of as that organ. However, in the Hippocratic corpus the function of the spleen was to draw water from the body2 and to prevent the occurrence of illness caused by an excess of water. A possible connexion between the Hippocratic and Galenic doctrines may lie in the fact that in the later Hippocratic works water" was replaced by black bile as a humour with the implication that the spleen should attract black bile4 rather than water.
In the Timaeus Plato is more specific concerning the action of the spleen, writing that it serves to cleanse the liver in particular, as well as the body in general, of impurities; but what the impurities are is not specified.5 Plato also distinguished between different types of bile and gave them correspondingly different actions. 6 Aristotle did not follow the Hippocratic and Platonic view of the spleen as a collector of material. In the Parts ofanimals Aristotle described the spleen as a counterfeit or bastard liver.7 This was taken by most sixteenth-century anatomists to mean that the spleen made blood in much the same way as Galen had taught them that the liver produced blood. The difference between venous and splenetic blood was supposed to be that the former was finer in quality as it originated from the right-sided or nobler organ. However, some vestige of the Hippocratic and Platonic teaching can be found in Aristotle, for in a later passage he asserted that ". . . the spleen attracts the residual humours from the stomach, and owing to its [the spleen's] bloodlike character is enabled to assist in their concoction. Should, however, this residual fluid be too abundant, or that the heat of the spleen be too scanty, the body becomes sickly with over-repletion with nutriment."8 Although the renaissance anatomists overlooked it, it is probable that Aristotle saw the spleen as a cleansing organ of the body as well as helping in haematopoiesis. The spleen in renaissance anatomy characteristics were caused by a malfunction of the spleen in failing to purge the body of black bile.10 However, Galen was not only concerned with abnormal states of the body; he was also interested in developing theories to account for the functioning of the healthy body. The evidence from pathology is, therefore, an auxiliary means of showing that the function of the spleen is to attract one of the residues of the liver's concoction of blood from chyle,"" and that illness occurs when this does not happen.
Galen ignored the existence of the Hippocratic treatise On the nature of man in which black bile is one of the four humours12 and which describes black bile as a natural rather than abnormal constituent of the body. Instead, Galen interpreted the Hippocratic corpus as taking black bile to be a toxic substance. Galen, however, felt the need for a term with more natural and normal connotations, so he replaced the term "black bile" with "black humour".18 (Galen was not consistent in his use of "black bile", and "black humour"; I employ the term "melancholy" in the later part of the paper.) There is doubt in Hippocrates of the existence of melancholy as a humour but Galen argued that such a humour must exist. He stated that the four combinations of Aristotelian qualities which constitute the world must also make up the human body. Galen wrote that as the reality of blood, yellow bile and phlegm were agreed on, symmetry demanded a fourth humour.
If then there is a warm and moist humour [blood] and another which is warm and dry [yellow bile], and yet another which is moist and cold [phlegm] , is there none which is virtually cold and dry? Is the fourth combination of temperaments which exists in all other things non-existent in the humours alone? No, the black bile is such a humour. This, according to intelligent physicians and philosophers tends to be in excess as regards seasons, mainly in the fall of year, and as regards ages, mainly after the prime of life. And similarly, also they say that there are cold and dry modes of life, regions, constitutions and diseases. Nature, they suppose, is not defective in this single combination; like the three other combinations it extends everywhere.-By using an argument which is based on the identity between the constitution of the macrocosm of the world and that of the microcosm of man Galen indicates that he is not concerned with the abnormal (and particular) but with the normal (and universal). We may note, incidentally, that Galen's argument only holds for a cold and dry humour given the universal applicability of the doctrine of qualities. Galen's identification of black bile as this cold and dry humour is not based, in the present context, on any empirical grounds. It is an apparently arbitrary assertion. What was of concern, however, to most renaissance anatomists was not Galen's logic but his physiological and anatomical account of the spleen's function in relation to melancholy.
Galen placed the function of the spleen in attracting and eliminating melancholy squarely within his general system of digestion. Every part of the body had its proper 10 Galen, On the naturalfaculties, Book Andrew Wear food which it attracted and then assimilated to its own substance, the useless residue being expelled. As part of this process of digestion the liver attracted chyle through the mesenteric veins and then changed the chyle to its own nature-that of congealed blood-in sufficient quantity to satisfy its own needs and those of other parts of the body.15 The residues of the elaboration of chyle into blood were yellow-bile and melancholy. Yellow-bile was the proper food of the gall-bladder whilst the thicker and earthier melancholy was the specific food of the spleenl1 by which it was attracted from the portal vein via "a venous vessel [v. fienalis]".17 Melancholy was then concocted by the spleen into a suitable nutriment for itself. As the flesh of the spleen was porous and "very properly nourished by thinner blood" [than the liver],'8 it meant that the alteration of "the thick, earthy, atrabilious (melancholic) humours""' into thin blood was a large-scale process. The change from melancholy into the proper food for the spleen was achieved by "the many large arteries . 
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The spleen in renaissance anatomy within his general description of Nature's workmanship in constructing the body. To this extent Galen went far beyond the Hippocratic account which neither related the spleen and melancholy to each other nor accounted for the normal production and elimination of melancholy.
The last writer to exercise an appreciable influence on renaissance anatomists was the author of the pseudo-Galenic work De utilitate respirationis.4 The writer of this work agreed with Aristotle that the spleen made blood and he tried to place this conclusion within an anatomical framework. He went on to assert that the blood from the spleen as well as the liver was attracted to the heart.2 De utilitate respirationis has little intrinsic interest but it provided renaissance anatomists with an elaboration of the Aristotelian position on the spleen.
THE RENAISSANCE
Nearly every renaissance anatomist wrote on the function of the spleen. Their comments range from a few sentences to whole pages and it would be tedious to record them exhaustively. I will, instead, indicate the major changes of thought concerning the spleen. I will discuss also the differing attitudes towards questions of function and examine how the criticism of old theories and the creation of new ones was carried out. The reasons for the poverty of theoretical creativity that faces us when we confront the views of the anatomists are lightly touched upon in the last section of the paper. was very little written on the spleen and melancholy which was not based on Galen. Some space was devoted to the size, texture, colour, vascular insertions and other anatomical characteristics of the spleen, but Mondino's brevity and indebtedness to Galen, which is matched by that of early sixteenth-century comments on the function of the spleen, is apparent when we read that: ". . . by the heat of the arteries the crude blood which is to nourish the spleen may be refined and digested, because the spleen hath a fine substance into which it must receive the crude melancholic humour." 26 Berengario da Carpi's work is one of the first examples in the sixteenth century of 
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Andrew Wear a critical approach to the authority of the ancients. However, in his introduction to anatomy, the Isagogae breves of 1522, there is little hint that the function of the spleen might represent a problem area. The only point of interest in Da Carpi's essentially Galenic account of the spleen is his statement that the spleen sometimes makes blood: "Some of these [veins] nourish the left part of the stomach and one of them milks the black bile in the stomach's mouth .... Its [the spleen's] complexion is set down as warm and humid, but on account of its content it is regarded as opposite [i.e. cold and dry].... From time to time it makes blood, stirs the appetite, aids the digestion of the stomach . . .". Clearly Da Carpi considered that the spleen contained melancholy, for the qualities of that humour were cold and dry. Yet Da Carpi also wrote that the spleen could make blood. From the context it is impossible to tell if Da Carpi was alluding to the Aristotelian view that the spleen made blood for the rest of the body. Da Carpi's more discursive work, his commentary on Mondino, the Commentaria published a year before the Isagogae breves in 1521, provides the answer.28 Da Carpi wrote at length on the various opinions that were current concerning the function of the spleen. He explicitly mentioned the Aristotelian position expressed in De utilitate respirationis that the spleen makes blood in the same way as the liver.29 However, Da Carpi dismissed this view. He went on to write that the spleen could make blood but only in the limited sense of changing the gross melancholic humour into blood suitable for its nutrition.Y0 Thus, although the Aristotelian alternative was about at the beginning of the sixteenth century, Da Carpi did not envisage the spleen making blood for the whole body but confined himself to the Galenic description of how melancholy became suitable nourishment for the spleen.
Despite Da Carpi's lengthy discussion of the function of the spleen in his commentary on Mondino, it is clear that in the Isagogae breves his main concern lay much more with helping the reader to locate the position of the spleen in relation to the stomach and pointing out its form and vascular connexions. The question of the function of the spleen was secondary in Da Carpi's mind. This attitude is found in the work of certain anatomists right through to the middle of the seventeenth century, but it is especially marked up to and including the time of Vesalius.
The emphasis on observational and morphological aspects of the spleen and its surroundings is perhaps best exemplified in the work of Nicholas Massa (1485-1569). In the Preface of his Liber introductorius atomiae (1536) Massa extolled the virtues of direct sensory and manual experience of anatomy as opposed to mere discourse.3' It is this attitude which informs his chapter on the spleen. The function of the spleen was not mentioned. The chapter was devoted to relating the site, substance, colour, size, form and vascular connexions of the spleen.8' This enumeration of morphological characteristics is found in the work of later anatomists and normally it formed the opening part of any discussion on the spleen. Some of Massa's descriptive termsfor instance the substance of the spleen was "soft, rare, and sponge-like"83 were derived from Galen and were repeated with hardly any modification by successive generations of anatomists." In other words, particular aspects of the spleen's morphology such as its colour and the texture of its substance were generally agreed upon, and in true text-book tradition were passed on, unchanged, from one author to another.
This emphasis upon the structure as opposed to the function of the spleen is corrected, if not reversed, in the work of Vesalius. Although, as will be seen, not all of Vesalius' contemporaries followed his example.
VESALIUS AND HIS CONTEMPORARES
In relation to the spleen at least, Andreas Vesalius produced a quite different level of scientific discourse from any other sixteenth-or early seventeenth-century anatomist. By reference to some of the themes of this paper we could say that Vesalius in the De humani corporis fabrica of 1543 retained and increased the critical concern with morphology that we found in Massa but at the same time he also considered what Massa tended to ignore, that is questions of physiology. However, if Vesalius went beyond Massa, he did not develop the style and attitude of late sixteenth-century academic anatomy, which I discuss below-that is, he did not cite all the ancient and modern opinions on a physiological question and then produce a "solution".
A principle of what one might call critical doubt seems to be used by Vesalius when considering the question of the spleen's function. Vesalius subjected established theory to observational criticism where this was possible, and if the theory was called in doubt he did not present an alternative view which would have eradicated the doubt-he was content to leave the question open.
The chapter on the spleen is divided into two parts, an account of the structure of the spleen and an examination of its function. The separation between structure and function is more apparent than real. There is a constant interplay between the two, with the emphasis lying on the examination of function in the light of structural and morphological details.
In an opening dig at his fellow doctors, Vesalius served notice that his account of the spleen was not going to be merely orthodox. He wrote that the position of the spleen was not, as was "thought by the riot of doctors", extended beyond the ribs but that it was enclosed by the ribs as if "by a very safe rampart"."6
After describing the colour of the spleen in man, Vesalius suggested that the spleen This doubt permeates the whole chapter.
The Aristotelian idea that the spleen was a blood-making organ was questioned indirectly, at first, by Vesalius. When considering the vascular nature of the spleen Vesalius wrote that the arrangement of the veins and arteries in the spleen was very different from that in the liver, lungs and kidneys. Moreover, the vessels entering the spleen were not diffused into countless branches as in the liver and lungs but once in the spleen they appeared very thin, and as they did not seem hollow to Vesalius he called them fibres rather than vessels."7 One of the working principles of sixteenthcentury anatomy was that if two organs shared a common substance, they should possess a similar function. By indicating that the spleen was unlike the liver, Vesalius was making it harder to identify the spleen's function with the haematopoiec one of the liver.
In the section on the function of the spleen Vesalius explicitly denied that it could make blood. He reported the view of Aristotle that the spleen was a counterfeit liver and then wrote:
In the same way the author of the book 'On the Use of Respiration' which they wrongly attribute to Galen, claims, besides other trash-for example concerning the veins which he testifies are inserted in the gibbosity of the spleen-that the spleen receives the perfected juice [chyle] from the stomach and intestines through the veins of the stomach and intestines, and, in fact, asserts that [it is] an organ of sanguinification. Some of the medical doctors also subscribe to this opinion, declaring that the spleen makes blood on behalf of the liver when the liver has been badly weakened.'" Aristotle had not gone into anatomical detail when writing that the spleen was a counterfeit liver. The writer of De utilitate respirationis took Aristotle's idea and had tried to make it anatomically plausible. Vesalius was thus able on observational grounds to attack the general idea of the spleen as a blood-making organ. What Vesalius could not see were the mesenteric veins which were supposed to contain chyle entering the spleen and supplying it with the material to transform into blooda point echoed by Veslingius about a hundred years later. However, Vesalius' report of the view that the spleen could take over from a diseased liver was The spleen in renaissance anatomy and vascular connexions posited by a particular functional theory when he discussed the Galenic account of the spleen. A particular problem which troubled Vesalius was what happened to that part of the melancholic humour that could not be used as nutriment by the spleen. He wrote that, although everyone agreed that the residue of the melancholic humour was disgorged into the stomach, the way by which the material was transmitted was subject to debate: "some [supposing it is done] by a vein reaching from the spleen into the stomach, others by a certain peculiar passage and then [all agree] it goes from the stomach to the intestine and thence is purged from the body with the faeces"."
Vesalius did not see any such passage or vein, and, when he considered the views of those who thought that melancholy excited the appetite as well as helping digestion, he was able to criticize them on observational grounds. Vesalius gave vent to his irony and criticism because they gave a specific location of the points of insertion of the vein from spleen to stomach:
Others, however, not agreeing with this use, however important, add to those uses aforesaid that the appetitive faculty of the stomach is so excited by this excrement that they suppose a vein or channel from the spleen to be inserted into the upper mouth of the stomach chiefly for the sake of this [appetitive] function, thus taught not by dissection but by fancy. I, of course, dare affirm nothing concerning this eructation of the residue of the spleen into the stomach and of its use. Nor, also, does dissection clearly reveal to me that which professors of anatomy assert boldly and categorically."
Here Vesalius has stated that, for the sake of a preconceived idea of the function of the spleen, a communicating vessel between spleen and stomach had been imagined. We should note that Vesalius limited his criticism to cases where arguments from observation could be applied.
The willingness to subject not just structural but also functional statements to observational criticism distinguishes Vesalius from his predecessors. On the other hand, his evident hesitation in producing modified or new physiological theories separates him from the anatomists who follow him.
Ironically, the specific example in his chapter on the spleen that Vesalius used to display his approach to the testing of a functional theory did not turn out to have been well chosen. A vein (the vas breve, one of the short gastric vessels) was seen by Charles Estienne to link the spleen and the stomach. Estienne described the vas breve in the De dissectione partium corporis,"4 published in 1545 but probably written before "1Ibid., p. 513. The spleen in renaissance anatomy A common characteristic of accounts of the spleen, both of the Galenic and Aristotelian variety, is their short-windedness. No attempt was made to develop arguments to support one particular idea of the spleen's function or another. Vesalius in his critical comments on parts of the orthodox Galenic theory did go to some length, but in the Letter on the China root and in the Examnen he merely made an assertion of the spleen's function. Valverde,50 Colombo, Tagault and later Coiter51 were equally brief. This is partly explained by the fact that no writer had yet highlighted the problem of the spleen. More generally, the lack of reasoning and argument in support of a theoretical statement may be explained as due to a lack of development by anatomists of the conventions of what were acceptable arguments. Academic anatomy,52 which grew around the same time as Ulmus published his work on the spleen, rectified the situation and supported the solutions of physiological problems by reason and authority. The conjunction in time of the De liene libellus of Ulmus and the general expansion of academic anatomy with its interest in physiology makes it difficult to decide which of the two was more responsible for the increase in discussion on the function of the spleen.
THE EXPLORATION OF FUNCTION 1578-1641
The De liene libellus (1578), a highly influential book by a very obscure physician53 from Poitiers, brought debate about the spleen to a head. Unlike the writings on the spleen that have been considered so far, the De liene libellus by Franciscus Ulmus is a short monograph on the spleen rather than a passing chapter in a general anatomy book. Another reason for its impact is the startling modification produced by Ulmus in the Aristotelian idea of the function of the spleen.
Ulmus agreed with Aristotle that the spleen made blood, but this was not poorquality venous blood which was added to that produced by the liver. Instead, Ulmus turned his attention to the arterial system.
Up to the time of Harvey the origin of venous blood generally was thought to be the liver, whilst arterial blood was believed to be prepared out of a mixture of venous blood and vital spirits in the left ventricle of the heart. Ulmus decided that the use of the spleen was for "the precoction or preparation of arterial blood", writing: ". . . it has been known that there is a two-fold substance in the arteries, of which one is from air which retains the name 'spirit' since it flees from the gaze of the eyes, being The spleen prepared the blood and the lungs prepared the inspired air. The air and blood then travelled to the left ventricle of the heart where they were mixed and given their final coction by the heat of the left ventricle after which they flowed into the body. Ulmus thus changed the status of the spleen. Instead of being a cleansing or auxiliary blood-making organ it now manufactured an essential substance for the body.
This was a radical departure from previous views. The theory did not entail only a change in the function of the spleen, it required major changes in the accepted anatomy and physiology of the blood system. Ulmus asserted that a flow of blood took place upwards from the spleen via the caeliac artery into the trunk of the aorta and thence into the left ventricle of the heart." Although the systemic circulation had not been conceived, it was commonly agreed that blood flowed outwards from the left ventricle of the heart into the aorta, with the aortic valve preventing any blood entering inwards from the aorta to the left ventricle. The existence of the aortic valve therefore had to be explained away by Ulmus.
Ulmus argued first that a flow of blood upwards from the spleen to the heart was possible. He stated that in the foetus blood flowed into the left ventricle of the heart: "The left ventricle of the heart of the foetus itself attracts the vital and spirituous blood from the maternal uterus through those umbilical arteries."56 Ulmus then compared the greater need of the adult for vital (arterial) blood with that of the foetus and concluded: "And therefore in the adult, nature ought to make some manifest way through which the blood may lead through into the aortic artery and the left ventricle of the heart, since the need of vital blood is greater in him [the adult] than in the foetus on account of its greater dissipation through the hard labours of the body and the brain."57 I shall discuss below the way in which Ulmus and other late sixteenth-century anatomists developed supporting arguments for their ideas on the spleen, but at this point we can note why Ulmus was unconvincing to his contemporaries. There is a lack of anatomical clarity when Ulmus gave details of how the blood flowed into the left ventricle of the heart in the adult. He wrote that the "three forked membranes" 64 Franciscus Ulmus, De liene libellus, Paris, M. Patissonius, 1578, p. 13r.: ". . . sagni arterialis praecoctionem seu praeparationem appellabo. Duplicem namque in arteriis substantiam esse notum est: quarum una est ex aere quae spiritus nomen retinet, quoniam oculorum obtutum fugit, ratione tantum comprehensa. Altera ex sanguine in viventium pariter atque mortuorum arteriis vulneratis conspicua." Arterial blood according to Galen was derived from venous blood produced in the liver which passed from the right ventricle ofthe heart via the intraventricular septum into the left ventricle, where it was further elaborated and mixed with vital spirit. Ulmus agreed with Realdo Colombo that the septum was impervious but he denied that the pulmonary route which Colombo had suggested was feasible (p. 18v.-20r.). Ulmus thus substitutes the spleen for the liver as the source for arterial blood.
Ibid., p. 19v. 
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The spleen in renaissance anatomy (the aortic valve) were not a hindrance:
For they did not, whilst the foetus was in the uterus, prevent the blood with the vital spirit from being enticed from the maternal uterus and transmitted into the great artery through the umbilical arteries of the foetus and introduced into the left ventricle of the heart. Should we not rather say that these little membranes are added, not in order to bar the way into the heart from the artery, but only to reduce the force of the reflux of blood. For otherwise the heat which should be supreme in the left ventricle of the heart might be damped down or even stifled; just as we may see a bright fire damped down and so stifled, sometimes, even in a large and crowded pile of logs.68
When, in 1599, the Galenist Andreas Laurentius wanted to refute UliMus59 he pointed to an unbroken tradition in medicine beginning with Hippocrates which held that the aortic valve was completely impervious to any reflux of blood. Ulmus did not show on observational grounds that the aortic valve was faulty but merely stated that as the left ventricle of the heart was like a fire too much fuel (blood) could swamp it, and so the valve acted as a partial barrier. However, the impermeability of the aortic valve was generally considered a matter for observational anatomy rather than analogical reasoning. Therefore other anatomists could criticize Ulmus on observational grounds.
Ulmus was probably influenced by the Aristotelian belief in the primacyof the heart and more specifically by the work of Argenterius. Ulmus did not go so far as to deny the natural and animal spirits and to assert, as did Argenterius, the sole existence of vital spirit manufactured in the heart.'" However, Ulmus 
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Andrew Wear of Ulmus. In the last quarter of the sixteenth century anatomists changed their emphasis away from observation of structures and concern with morphology towards a more philosophical, theoretical and essentially verbalizing approach. The endproduct of this partial movement away from observation has been called academic anatomy.62 One of the results of academic anatomy was a concern to write text-books which would, space allowing, include the opinion of ancient and modern authorities on aily question as a necessary prelude to the solution of the problem. Some anatomists produced an opinion which was either a repetition of Galen or Aristotle or a conciliation of the two, whilst others went beyond the ancients and developed their own reasoning to support their view on a particular question.
Archangelus Piccolomini typifies the conciliator of diverse opinions. In his Anatomicae Praelectiones of 1586 he first of all showed his firm belief in the Galenic point of view that: "The spleen, therefore, is to be counted also in the number of those parts which are prepared for the convenience of other parts and of the whole body. For if it did not cleanse the blood of this refuse, like winelees, all the parts of the body would be nourished with impure food and thus would soon succumb to a laborious death from this refuse."63 Piccolomini also attempted to integrate the Aristotelian position into his account of the spleen. Vesalius had indicated that where the liver was wasted and malfunctioning then the spleen could take over its blood-making function. He had distinguished this as a separate position from the Aristotelian one which held that the spleen normally acted as a producer of blood. The Vesalian opinion had been related only to specific and limited cases. Piccolomini generalized and incorporated into a scheme of physiology what had originally been a conjectural hypothesis derived from a few pathological cases. The desire to integrate observations or observational inferences into a physiological account of the body is common to most anatomists of the later part of the sixteenth century. Piccolomini thus tried to equate the general Aristotelian view of the spleen with the idea that it could act instead of a diseased liver:
I believe also that the second function of the spleen which Aristotle, as I said a little earlier, seems to have introduced, can be admitted: that is that it is of value and has been provided for the making of the blood.... If the spleen is endowed with a natural colour and constitution and is much more remarkable and larger than the liver itself, it can be thought that Artistotle's opinion is true, namely, that the spleen has been provided so that it may help the liver making the blood, especially if the liver is much smaller than the spleen, as they say has been found in not a few cases. For that small size of the liver cannot assist all the parts of the body in refining and making blood and thus it was fair for an assistant to be given to it." '2 See note 52 above. " Archangelus Piccolomini, Anatomicae praelectiones ., Rome The spleen in renaissance anatomy For Piccolomini, therefore, the spleen purged the body of melancholy and also produced blood to supplement the liver. The anatomical consequence of such a view was that a two-way flow of melancholy to the stomach from the spleen and of chyle from the stomach to the spleen along the vas breve, was necessary so that the useless part of the melancholic humour could be extruded from the spleen and chyle could be attracted to the spleen to be made into blood. As a justification Piccolomini referred to a similar two-way flow, asserted by Galen, along the mesenteric veins to account for the flow of chyle to the liver and of blood from the liver to the intestines.5
Piccolomini not only illustrates the desire to make the ancients agree but he also displays the belief that apparent anatomical problems disappear if a similar apparent absurdity is sanctioned by an established physiological theory. Such an attitude indicates the limited boundaries within which Piccolomini was working, his instinct was to look back and not forward.
Piccolomini's compromise was not taken up, and the beginning of the seventeenth century saw a near-general acceptance of the Aristotelian viewpoint on the spleen. The staunch Galenist Andreas Laurentius held on to the old orthodoxy and gave a strictly Galenic account of the spleen in his well-known text-book the Historia anatomica of 1599. In the 'Anatomical Controversies' appended to his chapter on the spleen, Laurentius' note changed from an urbane confidence in his chosen authority to an anxious acerbity at the impudence of Galen's detractors with question twenty-five of the sixth book of the Historia anatomica entitled, 'De lienis usu contra Galeni calumniatores'."
Laurentius' anxiety was fully justified. Caspar Bauhin, in an even more popular text-book than that of Laurentius, supported the Aristotelian view of the spleen and most other anatomists followed his particular formulation of the spleen's function. In his earlier work67 Bauhin remained neutral on the respective merits of the Galenic and Aristotelian positions but in the Theatrwn anatomicum of 1605 he came down in favour of the idea that the spleen made blood.
Bauhin concluded that the spleen attracted the grosser and earthier part of the chyle whilst the liver attracted finer quality chyle and therefore produced better blood. He was thus closer to Aristotle than to Ulmus; the latter had stated that the spleen helped to produce arterial blood which was of a higher degree of elaboration than the liver's venous blood.
Bauhin gave some anatomical details and he explained that the spleen drew the grosser part of the chyle from the trunk of the mesenteric veins by way of the splenic branch of the vena porta before the chyle got to the liver. Bauhin also adduced a semi-anatomical reason 
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Andrew Wear Now the interesting point is that these illnesses were precisely those that were supposed to occur when a malfunctioning spleen allowed too much melancholy to remain in the body. In other words there is implicit an idea of the "grosser and earthier part of the chyle" being equivalent to melancholy. The effect of the equation of a part of the chyle with melancholy was to ensure that illnesses previously explained by melancholy could still be described in terms of a substance qualitatively the same as melancholy, even though the existence of melancholy might, now, be in doubt as it had lost its role in the physiology of the body as the proper food of the spleen.
Bauhin's theory of the spleen was not completely rounded and several compromises with the past are apparent. Bauhin himself did not completely deny the existence of melancholy. He wrote that melancholy was produced by the liver but instead of going to the spleen it was mixed into the blood in general.69 He also weakly echoed Ulmus, writing that "perhaps" a certain part of the blood produced by the spleen might go into the left ventricle of the heart.70 Again, Bauhin drew support at one point in his argument from Vesalius71 that the spleen could take over the function of the liver, but this was merely to show that (1641) . Veslingius had the work of Aselli on the lacteals before him which gave him a better understanding of the mesenteric region from which, according to Bauhin, the spleen would draw chyle. Veslingius wrote that the blood-making faculty of the spleen was agreed to, "according to the largest consensus of opinion". He wrote that the ways, however, in which the material is sent to the spleen were obscure just as if nature closed it in by darkness. Veslingius could not detect lacteal ducts leading to the spleen, nor, he wrote, was anything observed to be brought by the splenic vein or its branches to the spleen, even though he had made abundant vivisections and used ligatures. In the end Veslingius did not explicitly deny the new doctrine but his doubt is of the same nature as Vesalius'-he could not observe the anatomical conditions required by the functional theory.
CONCLUSION
The work of post-Vesalian anatomists is redolent with the constricting nature of the theoretical boundaries that enclosed them. The basic physiology of the body had been laid down by the ancients and radical alternatives such as iatrochemistry, chemistry or a mechanistic approach were either not taken up or not available. Thus to tamper with any component of qualitative physiology and humoral pathology meant doing damage to other parts of the system. The way out was for anatomists such as Ulmus and Bauhin to introduce their innovations by implying that the existing system of physiology was not completely coherent and true to the principles upon which it had been built. In other words, if Galen were corrected on a detail of function it was in order that a "true" or "correct" Galen might emerge devoid of contradiction.
The major mechanism for achieving this was the use of the principle of "similar structure-similar function". Ulmus used it when he denied that the spleen attracted melancholy. He argued that as the spleen did not possess a cavity it could not attract melancholy; for all organs that attracted excrements had conspicuous cavities.78 This argument is also found in Bauhin79 and Spigelius.s0 Again, when Ulmus wanted to make the positive assertion that the spleen manufactured blood, he pointed out that the spleen had the same convoluted structure as other organs that manufactured fluids and must therefore share their function. He wrote:
